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1. Introduction

The Loui si ana Departnent of Environnental Quality (LDEQ through its Ofice of
Envi ronment al Assessment administers and reviews the Louisiana Surface Water
Quality Standards as Title 33 Louisiana Adnministrative Code, Part |X, Chapter
11. The Ofice of Environmental Services is also charged with the

responsi bility of maintaining and enhancing the waters of the State through
the permt process. This docunment establishes procedures to effectively

i ncorporate the water quality standards into wastewater discharge pernits.

Al t hough all applications for pernmits to discharge wastewaters are considered
on a case-by-case basis, the Ofice of Environnmental Services believes that a
consi stent approach to application reviews is inportant. A pernit applicant
may provide information and data throughout the technical review period,
additional to that required by the Secretary, to assist the Ofice of
Environnental Services staff in the site specific assessnment and draft permt
devel opnent. Al prelimnary determ nations by the Ofice of Environnenta
Services staff in the devel opnent of a permit - including instream uses,

i mpact anal ysis, antidegradation, effluent limts, and all other
specifications of the permit - are subject to additional review and revisions
t hrough the public review hearing process.

2. Application of Nunerical Standards and Use Attainability

Numerical criteria as specified in LAC 33:1X. 1113.C will be applied for the
appropriate designated water use(s) on each water body. Both aquatic |ife and
human health criteria as specified in LAC 33:1X. 1113.C. will be reviewed and
the nost stringent applied for the correspondi ng desi gnated use on each water
body. In cases where no nunerical criteria are specified, regulation of toxic
substances will follow LAC 33:1X. 1121. The appropriate criteria will be
applied to the specified waterbodies and to their tributaries, distributaries,
and interconnected streans and water bodies if they are not specifically
nanmed, unless it can be shown through a use attainability analysis that unique
chem cal, physical, and/or biological conditions indicate that the uses

desi gnated are not appropriate and/or that site specific criteria based on
appropriate uses can be devel oped. Those water bodi es designated as
intermttent streans, man-made watercourses, naturally dystrophic waters,
wet | ands, or waterbodies with site-specific criteria may be excluded from sone
nunerical criteria as specified in LAC 33:1X. 1123 and/or LAC 33:1X 1113.C.
Numerical criteria applied to naned water bodies to specifically protect their
use as drinking water supplies, oyster propagation, or outstanding natura
resource waters will not apply to tributaries and distributaries of these

wat er bodi es unl ess so specified. |In addition, the variance procedure
specified in LAC 33:1X. 1109. D may be used to tenporarily suspend criteria or
to provide tinme to research site specific criteria on case-by-case basis.
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3. Application of Metals Criteria

A conversion nechanismto translate dissolved netals to total netals has been
devel oped since nost LPDES pernits state their netals in terns of total, not
di ssol ved.

Metals criteria for aquatic life protection are based on dissolved netals
concentrations in anmbient waters. They are a function of hardness (CaCQs),
which typically will be obtained from average two-year data conpil ati ons
contained in the |atest Louisiana Water Quality Data Sunmary (Units in ng/L).
However, other conparable data conpilations or reports or water body specific
data provided by the applicant may be consi dered. The mi ni mum hardness shal
be 25 ng/L and t he nmaxi num hardness shall be 400 ng/L used in hardness
dependent nmetal criteria calculations in accordance with 40 CFR
131.36(c)(4)(i). Effluent hardness nay be used in determnining the hardness of
the receiving waters on a case-by-case basis. An applicable exanple would be
an effluent dom nated stream An effluent domi nated stream for the purposes
of this discussion, would be defined as stream containing at |east 50% or nore
ef fl uent (maxi mum 30-day flow) during critical flow events. The Ofice of
Environnental Services will inplenment a dissolved-total netal conversion
detailed below. This involves determning a |inear partition coefficient for
the nmetal of concern and using this to determne the fraction of neta
di ssol ved, so that the dissolved netal anmbient criteria may be translated to a
total effluent limt.

The forrmula for streans and | akes is as foll ows:

Ko = Kpo x TSS* Ko = Linear partition coefficient
TSS = suspended solids concentration
receiving stream units in ng/ L.
Koo = found from Table 1 bel ow
a = found from Tabl e 1 bel ow
G = 1 Co/ Ct = Fraction of netal dissolved
Cr 1+ (Kp)(TSS)(IO'% Cr = Dissolved Criteria value for

metal in water quality standards
Total Metal = Cr/(Cy Cy)

Table 1
LI NEAR PARTI TI ON COEFFI Cl ENTS FOR PRI ORI TY METALS | N STREAMS AND LAKES
(Delos et al, 1984) (*1)

Met al Streans Lakes
Koo a Kpo a
Arseni ¢ 0.48 x 10° -0.73 0.48 x 10° -0.73
Cadni um 4.00 x 10° -1.13 3.52 x 10° -0.92
Chromum 11 (*2) 3.36 x 10° -0.93 2.17 x 108 -0. 27
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Copper 1.04 x 10° -0.74 2.85 x 10° -0.90
Lead (*3) 2.80 x 10° -0.8 2.04 x 10° -0.53
Mer cury 2.90 x 10° -1.14 1.97 x 10° -1.17
Ni ckel 0.49 x 10° -0.57 2.21 x 10° -0.76
Zi nc 1.25 x 10° -0.70 3.34 x 10° -0.68
(*1) Delos, C G, W L. Richardson, J. V. DePinto, R B. Anbrose, P. W

(*2)

(*3)

Rogers, K. Rygwelski, J. P. St. John, W J. Shaughnessy, T. A Faha, W
N. Christie. Technical Guidance for perform ng Waste Load All ocati ons.
Book I1: Streanms and Rivers. Chapter 3: Toxic Substances, For the
U. S. Environnmental Protection Agency. (EPA-440/4-84-022)

Li near partition coefficients shall not apply to the Chrom um Vi
nunmerical criterion. The approved anal ytical nmethod for Chrom um Vi
measures only the dissolved form Therefore, permt limts for
Chromi um VI shall be expressed in the dissolved form See

40 CFR " 122.45(c)(3).

"G@ui dance on Interpretation and I nplenentation of Aquatic Life Criteria
for Metal s", February, 1992, Health and Ecol ogical Criteria Division,
O fice of Science and Technol ogy, U S. Environnental Protection Agency.

In lieu of a Louisiana site specific nodel, the fornula for Texas estuaries
has been adopted for Louisiana estuaries:

Kp = 10° x TSS™ Kp = Linear partition coefficient

Version 4

TSS = suspended solids concentration,
| owest 15th percentile, receiving stream
Units are in ng/L.

b = Intercept, found from Table 2
m = Sl ope, found from Table 2 bel ow
1 Co/ Cr = Fraction of netal dissolved
1 + (Kp TSS Cr = Dissolved Criteria value for
1 x 10 metal in water quality standards

Total Metal = Cr/(Cy Cy)

Table 2
LI NEAR PARTI TI ON COEFFI Cl ENTS FOR PRI ORI TY METALS | N ESTUARI ES
(Benoit and Santschi, 1991)*

Met al I nt er cept Sl ope
(b) (m
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Copper 4. 86 -0.72
Lead 6. 06 -0.85
Zi nc 5. 36 -0.52

* Benoit, G and Santschi, P. H, 1991. Trace Metals in Texas Estuaries.
Prepared for the Texas Chem cal Council. Texas A & M University at Gal veston
Department of Marine Sciences.

The only site specific input into the nodels is the |owest 15th percentile TSS
data from the sub-segnment or nearest sub-segnment receiving waterbody as
indicated in the Water Quality Managenent Plan, Louisiana Water Quality Data
Summary.

The O fice of Environnmental Services will determne the | owest 15th percentile
TSS val ues using data fromthe Water Quality Data Summary or USGS data or

ot her data sources in lieu of site specific data. The permittee may supply
site specific | owest 15th percentile TSS (ng/L) and 2 year hardness (as CaCQ)
(nmg/L) data (mninmum 2 year data set with a 1/nonth nonitoring frequency)
included with the facility's application if the permttee wants site specific
consideration. Effluent TSS may be used in determ ning the TSS of the
receiving waters on a case-by-case basis. An applicable exanple would be an
ef fl uent dom nated stream An effluent domi nated stream for the purposes of
this discussion, would be defined as stream contai ning at | east 50% or nore

ef fl uent (maxi mum 30-day flow) during critical flow events.

If there is no partition coefficient listed for a netal in question, then

di ssolved to total ratio (Cy/ CG) shall equal 1. The netal will be eval uated
as if the dissolved concentration equals the total recoverable concentration.
A conpliance schedul e may be established for a period of up to 3 years.
Monitoring requirenents or appropriate technol ogy based effluent linitations
established pursuant to 40 CFR 122.44.(a) will be established during the
interimperiod. The permittee may develop a site-specific linear partition
coefficient during the interimperiod. A water quality reopener clause nay be
placed in the pernmit to allow for a permt nodification using a site-specific
linear partition coefficient for the netal of concern.

If a water-quality based |imt is required for nmercury in either fresh,
estuarine or marine waters after the linear partition coefficient (Table 1),
effluent variability (5.A ), and screening (5.B.) have been applied, then this
Office may require that the edible portion of aquatic species of concern nust
be anal yzed to determ ne whether the concentration of methyl nercury exceeds
the FDA action level (1.0 ng/kg) in accordance with LAC 33.1X 1113, Table 1.
At this Ofice's option the FDA action level of 1.0 ng/kg for methyl nercury
shall be limted in the permit in lieu of total or dissolved water quality
based linmts. Exceedances of the FDA action |evel shall be handled in
accordance with LAC 33.1X 1113, Table 1, footnote 10. The permttee shal
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submt an aquatic species tissue sanpling plan and anal ysis for approval by
this OOfice. New discharges may be granted a conpliance schedule (9.).

4. M xing Zone and Rel ated Fl ows

A. CGeneral permtting applications:

Acute aquatic life toxicity nunerical criteria shall be applied at the edge of
the zone of initial dilution (ZID). Chronic aquatic life toxicity nunerica
criteria shall be applied at the edge of the m xing zone (MZ). Hunman health
criteria are to be nmet below the point of discharge after conplete mxing. No
m xi ng zones or fractions of flow shall apply to human health criteria. For

aquatic life waterbody categories 1 through 4, we will use the fractions of
critical flowlisted in LAC: 33:1X. 1115, Table 2a. For hunman heal th wat er body
categories 1 through 3, we will use the appropriate flowlisted in

LAC: 33. 1 X. 1115, Table 2b. For aquatic life waterbody categories 5 through 7,
we will use the radial distances listed in LAC 33:1X.1115, Table 2a. For
human heal th wat erbody categories 4 through 6, we will determine the nixing
conditions on a case-by-case basis.

The O fice of Environmental Services will normally nmeke use of the follow ng
to calculate water quality based linmts:

1. The maxi num 30-day average flow for the last 2 years for industria
di schargers;

2. Shall use the design flow for designated POTW;

3. The expected flow, for other treatment works treating donestic sewage
whi ch are not desighated POTW s based upon (a) the npbst recent "Sewage
Loadi ng Gui del i nes", Appendix B, Chapter XIll of the State of Louisiana
Sanitary Code or (b) other applicable data approved by the Departnent.

B. Man- nade water courses:

Where avail able, site-specific critical flow and harnonic nmean flow will be
applied to man-nmade water courses. |In the absence of site-specific flow data,
this Ofice shall consider each situation on a case by case basis.

The uses designated for the man- made wat ercourse may determ ne whet her the
fl ow used should be that of the man-made watercourse or that of the next
downst ream wat er body. Uses that are not designated for the man-nmade

wat ercourse will be protected in the next downstream waterbody.

C. Critical Flow and Harnmoni ¢ Mean Fl ow Det erm nati ons

Ti dal Fl ows
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The tidal flow algorithmas used by DEQ uses the "tidal prisni principle, with
i nputs of (1) the affected surface area (upstream of the point at which the
determination is made), (2) the tidal range, and (3) the period of el apsed
time covered by the tidal range to determ ne the "average or typical flow
averaged over one tidal cycle".

1. Determ ne the surface area upstream of the discharge point affected by
the tidal range that will be determined in the conputation (See Item 2
bel ow) .

2. Deternmine the typical tidal range (in feet) that affects the surface
di scussed in Item 1 above. The range is the vertical distance between
"high" and "low' tide elevations and occurs in one-half of the tidal cycle.

3. Miltiply the surface area by the tidal range to deternine the vol une of
wat er stored (or released fromstorage) during the tidal half-cycle. The
unit of volume is the cubic foot.

4., Divide the volune calculated in Item 3 by the nunber of seconds in the
tidal half-cycle. The result (in cubic feet per second) is defined as the
average di scharge necessary to store (or release) this conputed vol une of
water in the tinme defined by the tidal half-cycle. This is the "average or
typi cal flow averaged over one tidal cycle."

5. The average discharge conputed in Item4 is then divided by three to
arrive at the "critical flow' used to determne effluent lints for aquatic
life criteria. Effluent linmits for human health criteria shall be
cal cul ated using the average flow calculated in Item4

Low Fl ow Cal cul ati ons
DEQ uses the followi ng protocol to deternmine the 7QL0 at ungaged sites.
Use of Technical Report 35 "Analysis of the Low Flow Characteristics of
Streans in Louisiana" is recormmended. Equations used require the
det ermi nati on of:
1. Drainage Area, (A), in square mles
2. Annual Precipitation, (P), in inches per year
3. Channel Slope, (S), between the 10% and 85% nmai n channel length, in feet

The Annual Precipitation is determined froma map contained in TR 35 that
nmust be used. Drainage area and channel slope can be nmeasured from 7-1/2
m nut e quadrangl e maps.

For region 2 as delineated in TR-35:

7QLO = 1.22%10 %Al 10 (p-35) 3 1ox 5008,

For region 3 as delineated in TR-35:

7QLO = 2.37%10 AL 0% (p-35) 0 89x 5094
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where the 7QL0 is defined as "the discharge for 10-year recurrence interva
taken froma frequency curve of annual values of the | owest nean discharge for
7 consecutive days, in cubic feet per seconds (ft3/s) and A, P, S, have been
previ ously defi ned.

Regions 1 and 4 have no devel oped equations. Many of the streans in both
these areas either go dry during the year or go stagnant with no discernable
flow At streams in these two areas where there is no neasured streamflow, a
good estimate of the 7Ql0 is zero.

Anot her nethod that can be enployed is to use a drainage area ratio. The 7Q10
at a gaged site can be transferred to a nearby stream by taking the ratio of
the two drainage areas and multiplying it by the known 7QLO at the gaged site.
The two streans should be in the sane hydrol ogic region. This nmethod has

| ess certainty than using the equations.

Use of either nmethod nust be taken with caution. The relationship between the
7Q10 and basin characteristics is very hard to define and the equations
presented are only estimates. There can be a high degree of variability.

In cases where the critical flowis less than or equal to 0.1 cfs, 0.1 cfs
shall be the default critical flow for streams not designhated intermttent at
LAC 33.1X. 1123, Table 3.

Har noni ¢ Mean Fl ow

Har moni ¢ Mean Flow (HWF) will be conputed using the program originated by EPA
as outlined in the Technical Support Docunent (EPA, 1991) and avail able on
STORET to conmpute the HW when sufficient streanflow data is available. This
programruns on data from streanflow stations with data in STORET and adj usts
the HW- for zero flow events within the data. The HWMF may be used directly if
the discharge outfall site is on the sane stream and near the streanfl ow
station; the HW for the outfall site may be estimated on the basis of
relative drainage area if the discharge station site is upstream or downstream
of the outfall site. |If the outfall site is on a different stream the HW
will be estimated on the basis of relative drainage area (a flow per square
mle) if the two stream basins can said to be hydrologically sinmlar (shape,
soils, elevations, rainfall, vegetation, cultural features, etc.) Use of a
drai nage area basis is considered technically feasible because the average
flow events (arithnetic nmean, harnonic nean) are strongly associated with
rainfall events and the surface area exposed to those events. To avoid gross
errors, good judgenent is called for in ascribing "likeness" to the two
basins. In cases where the harnonic nean flowis |less than or equal to 1 cfs,
1 cfs shall be the default harnonic nean flow for streans not designated
intermttent at LAC 33.1X.1123, Table 3.

D. Prevention of Inpacts from Overl appi ng M xi ng Zones

To assure that water uses are not inpaired due to effluent mixing in areas of
dri nki ng water intakes and overlapping m xi ng zones, DEQ has in place a
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variety of assessnent programs. On a biennial basis for the Section 305(b)
Water Quality Inventory, DEQ reviews available water quality data to prepare a
list of inpaired waterbodies as required under Section 303(d). Those

wat er bodi es identified on the 303(d) list are further evaluated and screened
for the source of inpairnment and whether they are due to overlapping m xing
zones. |In addition to this effort, DEQ takes the followi ng steps to insure
the protection of drinking water intakes:

1. Permit witer will consider proxinml point source dischargers and
dri nki ng water intakes during permt devel opnment.

2. DEQw Il acquire information fromthe Loui si ana Departnent of Health and
Hospitals (LDHH), Safe Drinking Water Program Section, regarding
exceedances of maxi mum contaninant |levels (MCL's) in surface drinking water

supplies. This information will be summarized in the biennial Water
Quality Inventory [305(b) Report]. Monthly anbient nonitoring data for
organic pollutants collected on the Mssissippi River will also be assessed

to determ ne whet her inpairnent of water quality or uses is occurring.

3. If a water quality problemin a waterbody and/or at a drinking water
supply is identified, the discharger's effluent data will be exanmined to
deternmi ne whether the pollutant causing the criteria exceedance is

di scharged by the pernmittee.

4. If a use inpairnent is suspected, the Engineering Section will conduct a

site-specific study to determ ne the degree of inpact resulting fromthe
di scharger.

5. Establishing Permt Linmts

DEQ will require water quality based limts for pollutants that are present in
the di scharge as deternined by appropriate sanpling or are involved in the
manuf acturi ng process. The Ofice will consider effluent variability in the

derivation of permt limts using EPA' s Technical Support Docunent * (TSD)
procedures.

A. Limt Derivation

This derivation process applies to all pollutants where chronic aquatic life
are to be nmet at the edge of the mxing zone (MZ), acute aquatic life
criteria are to be met at the edge of the zone of initial dilution (ZID), and
human health criteria are to be net bel ow the point of discharge after
conplete mxing (LAC 33:1X.1115.C). Freshwater aquatic criteria will be used
for waters with average anbient salinity less than 2,000 parts per nmllion
(ppm (LAC 33:1X.1121.B.3.b.iii.(a)). Mrine aquatic criteria will be used

1 Techni cal Support Docunent for Water Quality-based Toxics Control, EPA Pub.
No. 505/2-90-001, PB91-127415, March 1991
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for waters with average anbient salinity greater than or equal to 2,000 ppm
(LAC 33:1X.1121.B.3.b.iii.(b)). Total MaxinmumDaily Load (TMDL) type WA's
shall be used in lieu of a site-specific dilution (Conplete M x Bal ance Model
Fi scher Model, etc.) type W.A's as they are devel oped. TMDL type W.A's
account for all known and unknown sources of a pollutant with each known
source receiving a certain fraction of the TMDL. TMDL and respective WA

cal cul ation procedures shall be in accordance with EPA protocol expressed in
the docunent, "CGuidance for Water Quality-Based Decisions: The TMDL Process",
EPA 440/ 4-91-001. Intermittent discharges will be handl ed on a best

prof essi onal judgenent basis.

Conpl ete M x Bal ance Mbdel for Waste Load Allocation and Critical Dilution

Dilutions at the edge of the Mxing Zone (MZ), the Zone of Initial Dilution
(ZID), after conplete m xing using harmonic nmean and full 7QL0 flow (no
fraction of flow), and allowabl e effluent concentrations at End of Pipe (EOP)
for waterbody categories 1, 2, 3, and 4 (LAC 33:1X. 1115, Tables 2a and for
wat er body categories 1,2,3 (LAC 33:1X. 1115, Table 2b.) are typically
cal cul ated using the Conplete Mx Bal ance Mddel. However, other dilution
nodel s may be used as appropriate upon agreenent by the this Ofice and EPA
Regi on 6, Water Managenent Divi sion:

Formul as :

Dilution Factor = Qe/([Qa Q hhnc, X hnc] *Fs + Qe)
WA = (Cr/Dilution Factor) - (Fs*[ Q@ a, @ hhnc, @ hne] * Cu/ Qe)

Qe = Plant effluent in MGD

Qa Qhhne, Xhne = Critical flow or harmonic nean flow of receiving stream
MED, LAC 33:1X. 1115, Tables 2a and 2b. Q5 is the critica
flow (7QL0) of the receiving streamthat applies to
aquatic life nunerical criteria. M xing zones and
fractions of flow shall apply. Qunhne IS the 7QL0 of the
receiving streamthat applies to human health
non-carci nogen nunerical criteria. Fractions of flow
shall not apply. Qnnc i S the harnonic nean flow of the
receiving streamthat applies to Human Health
carcinogens. Fractions of flow shall not apply.

Fs = M, ZID flow fraction, LAC 33:1X. 1115, Table 2a. For Human Heal th

criteria (carcinogens and non-carcinogens), Fs is always assuned

to = 1.
Cr = Nunerical criteria value fromLAC 33:1X.1113, Table 1 (toxics).
Cu = Anbient instreamconcentration for pollutant. In the absence of

accurate supporting data, assune Cu = 0.
W.A= Concentration for pollutant at end-of-pi pe based on Aquatic Life and
Human Heal th nunerical criteria (site specific dilution type)

If the calculated value of WA is less than or equal to zero, then WA shal
equal zero
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Fi scher Model for Waste Load Allocation and Critical Dilution

The Fi scher nodel for pipe discharges (the sinple nmodel outlined on page 328
of "Mxing in Inland and Coastal Waters") and the Fischer variation for canals

will be used for dilution calculations for aquatic |life waterbody categories
5, 6, and 7 (LAC 33:1X.1115, Table 2a) in the absence of site specific data or
until a nmodel is devel oped specifically for Louisiana. |f the applicant can
provide site specific data, this data may be used in lieu of the Fischer
nodel . For human heal th wat erbody categories 4,5, and 6, m xing conditions
will be determ ned on a case-by-case basis.
For mul as:
Di scharge from a pipe: Di scharge from a canal
Critical Critica
Dilution = (2.8) Pw p'/? Dilution = (2.38) (Pw"?)
Pf (Pf)+'e
WA = (Cr-cu) Pf WA = (Cr-Cu) PFY2
(2.8) Pw p* 2.38 Pw'“
Pf = Allowable plune distance in feet, specified in LAC 33.1X 1115, Table

2a, for aquatic life criteria. Allowable plune distance for human
health criteria shall be determ ned on a case-by-case basis.
Pw = Pipe width or canal width in feet

Cr = Nunerical criteria value fromLAC 33:1X.1113, Table 1 (toxics).

Cu = Anbient instreamconcentration for pollutant. |In the absence of
accurate supporting data, assune Cu = 0.

W.A= Concentration for pollutant at end-of-pi pe based on aquatic |life and

human health nunerical criteria (site specific dilution type)

For Cr, WLA, and Cu, keep units consistent, i.e., if Cr is in ug/L then WA,
LTA, and Cu will be in ug/L.

The followi ng individual W.A's (either site-specific dilution or TVDL type)
are converted to long term averages (LTA) and pernmit limts using nultipliers
derived below (Derivation of Miltipliers) based on TSD procedures:

W.A; (ZI D, acute allowable effluent concentration, EOP)

W.A: (MZ, chronic allowabl e effluent concentration, EOP)
WLA, (hurman health all owabl e ef fl uent concentration, EOP)
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1) Derivation of Multipliers for Calculating Long Term Average (LTA) and

Permit Limts:

Assunpti ons

Basi s

ni = 4 day averagi ng period
for chronic LTA

Zy = 2.326, 99% probability
basis for WA --> LTA and
LTA--> Daily Max

Zo = 1.645, 95% probability
LTA --> Daily Avg

n, = 12 sanples per nonth

Mul tiplier Calculations for
Derivation of LTA:

a) 99% Acute (LTAY):

Based on TSD reconmendati ons i n Chapter

2 section 2.3.4, Duration for Single Chemicals
and Whol e Effluent Toxicity p 35, and Appendix C
pp D2 to D 3.

Based on TSD reconmendati ons, Chapter 5, section
5.5.2, Coefficient of Variation, p 107, and
Appendi x A

Based on effluent discharge froma treatnent
systemfitting a |lognormal distribution (See
sections 5.2.2, 5.3.1, and Appendix E). 99% and
95% probabilities selected on the basis of
recommendations in Chapter 5, section 5.5.4 in

t he TSD.

12 was sel ected on the basis of the 3/week
nmoni toring frequency policy for pollutants of
concern in major permits.

al | wat erbodi es:

[0.5 In(Q + 1) - z, (In(0? + 1))Y?

LTAa = WA x e

[0.5 In(0.6% + 1) - 2.326 (In(0.6° + 1))Y?

= WA; x e

WA, x 0.3211

b) 99% Chronic (LTA:):

[0.5 In(CV/ng + 1) - Z (In(0V/ny + 1)) Y3

LTAc = WA: x e

[0.5 1n(0.6%4 + 1) - 2.326 (In(0.6%4 + 1))¥?

WA: X e
= WA: x 0.5274

c) Human Health (LTAn):
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LTA, = WA, = Maxi mum 30-Day Val ue

Therefore, LTA multipliers for Louisiana Waterbodies:

2)

a)

b)

c)

LTA; = WLA; x 0.32
LTA: WLA; x 0.53
LTAn WAL

Conversion of LTAinto Permt Limts:

12 sanples, 99% Dai |l y Maxi num

[z (1n(e” + 1)Y2 . 0.5 In(0? + 1)]
Dai ly Maxi mum = LTA x e

[2.326 (In(0.6% + 1))Y2 - 0.5 In(0.6% + 1)]
LTA x e

LTA x 3.114
12 sanpl es, 95% Maxi num 30- Day Val ue:

[Z, (In(CPIny + 1))Y2 . 0.5 In(0PIny + 1)]
Maxi mum 30-Day Value = LTA x e

[1.645 (In(0.6%12 + 1)) 2 - 0.5 In(0.6%12 + 1)]
= LTAx e

LTA x 1.307
12 sanples, 99% Hunan Heal t h:
Maxi mum 30-Day Val ue = WA = LTA

[z, (In(c? + 1))Y2 - 0.5 In(0f + 1)]
Dai |y Maxi mum = Max 30-Day x e
[Z, (In(CPiny + 1)Y2 - 0.5 In(0PIny + 1)]

e

[2.326 (In(0.6% + 1))Y2 - 0.5 In(0.6% + 1)]
= Max 30-Day x e
[1.645 (1n(0.62/12 + 1))Y2 - 0.5 In(0.6%12 + 1)]
e

= Maxi num 30- Day Value x 3.114
1.307

= Maxi num 30-Day Val ue x 2.38
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3) Select the nost limting LTAto derive permit linmts (Water Quality Based
Limts, (WXBL'S)):

If aquatic life LTAis nore limting

Daily Maxi mum = M n(LTA;, LTA;) x 3.11
Maxi mum 30- Day Value = M n(LTAg, LTA:) x 1.31

I f human health LTA is nore limting:

Dai ly Maxi mum = LTA, x 2. 38
Maxi mrum 30- Day Val ue = LTA;

The resulting all owable effluent concentration is converted into a mass
val ue using the follow ng fornul a:

Dai | y Maxi mum concentrati on and Maxi num 30-Day concentration are converted
to I bs/day. Concentration units are in ng/L, flow units are in MaD, and
mass unit are in | bs/day.

Dai |l y Maxi mum concentration x Q¢ x 8.34 = Daily Maxi mum mass
Maxi mum 30- Day concentration x Qe x 8.34 = Maxi mum 30- Day mass

This represents the total water quality based mass linmt available to the
facility for discharge.

The basis for the assunptions used in the derivation of these nultipliers
is the Technical Support Document, as stated above. O her coefficients of
variation, nmonitoring frequencies, and probability bases may be consi dered
on a site-specific basis by the Ofice. The burden of denpbnstrating that
such other bases are nore appropriate for the facility's discharges lies
with the applicant.

B. Determning the need for Water Quality Based Linits:

1) Screen agai nst technol ogy-based linmts

I f technol ogy-based limits are present for the pollutant being screened
then the cal cul ated technol ogy-based nass limts are screened agai nst the
calculated effluent water quality based mass |linmts. The screen is
conducted for both maxi mum 30-day and daily mexi mum val ues. For exanpl e,
it is possible to have a daily average effluent WQBL and a daily nmaxi num
technol ogy-based limt for the sane pollutant.

If the screen indicates that an effluent WQBL is nore liniting than the
technol ogy-based limt for a particular pollutant, then that effluent WQBL
shall be placed in the permt (40 CFR " 122.44.(d)). However, if the
applicant indicates that the pollutant is not involved in manufacturing
processes at the facility, reduced nonitoring frequencies shall be
consi der ed.
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2) Screen agai nst EOP val ues; no technol ogy-based linmits present for the
pol | utant bei ng screened:

The O fice of Environmental Services will adopt the policy set forth at EPA
Region 6 regarding "reasonable potential" for a pollutant to exceed a water
quality standard as expressed in a letter dated October 8, 1991 from Jack
Ferguson, EPA Region 6 to Jesse Chang, LDEQ See Appendix A wth
acconpanyi ng attachnment. The estimate of the upper range of concentration
or mass average EOP val ues has been set at the 95th percentile using the

| ognormal distribution. |If the estinmated 95th percentile of a data set for
a pollutant exceeds the calculated effluent daily average WQBL, then
effluent WQBL's shall be placed in the permt. The estimte of the 95th

percentile is obtained by the followi ng relationship

average pollutant concentration or mass end-of -pi pe (EOP) * 2.13 = 95th
percentil e average pollutant concentration or nmss.

A single nmeasurenment of pollutant concentration/nmass or the geonetric nean
of nmultiple measurements (#10) may be used to estinmate the upper range
value (95th percentile). The 95th percentile may be calculated directly
fromthe data set if the data set contains greater than 20 val ues. Any
si ngl e measurenent or group of neasurenents with val ues reported bel ow the
ML, shall be treated as a zero value, see section 7., Threshold Reporting.
If a data set contains a mix of values that are both above and bel ow t he
ML, the values that are below the MQL will be assuned to be present at a
val ue of 50% of the MQL, unless specifically stated in the application. |If
the geometric nean(s) are not readily available or supplied with the
application, the arithnetic nean(s) may be substituted for the geonetric
mean.

3) Deriving effluent WQBL's in nonattai nment waters
a) STREAM BACKGROUND CONCENTRATI ONS EXCEED WATER QUALI TY STANDARDS
Where the stream background pollutant concentrations exceed the water

qual ity standard(s) at the point of application (chronic nixing zone, zone
of initial dilution, or human health m xi ng zone), the Ofice of

Environnental Services shall initiate the devel opnment of a TMDL, as tine
and resources permt, for the receiving stream However, until the
devel opnent of a TMDL, the O fice of Environnmental Services shall inpose a

wat er quality-based linmt based on a Waste Load Allocation (WA) that does
not include a consideration of background pollutant concentration(s). A
permt reopener clause shall be included in the permit to incorporate the
results of the TMDL.

b) STREAM BACKGROUND CONTRI BUTI ONS PLUS DI SCHARCE CONTRI BUTI ONS
CAUSE EXCEEDANCE OF WATER QUALI TY STANDARDS

Where the stream background pollutant mass contributions plus discharge
pol l utant mass contributions result in an exceedance of the water quality

standard(s) at the point of application (chronic mxing zone, zone of
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initial dilution, or human health m xi ng zone), the O fice of Environnenta
Services shall initiate the devel opnment of a TMDL, as tinme and resources
permt, for the receiving stream However, until the devel opnent of a
TMDL, the O fice of Environnental Services shall inpose a water quality-
based linmt based on a Waste Load Allocation (WA) that does not include a
consi deration of background pollutant concentration(s). A permt reopener
clause shall be included in the permt to incorporate the results of the
TMVDL.

C. Permt Limt Units; Mass and Concentrati on

Permit limt units shall be established in accordance with 40 CFR "122.45. (f).

D. Exanples

Nurmeri cal exanples are included in Appendix D

6. Sanpling Frequency

As a matter of policy, the mninumsanpling frequency will generally be set at
t he nunber of sanples needed for adequate nonitoring of overall treatnent
system performance (toxic, conventional, and nonconventional pollutants) with
respect to the contam nants of primary concern and the paraneters that are
reflective of the adequacy of treatnment system performance. Generally, this
will be a mninmmof once per week for chem cal specific water quality based
paraneters. For contam nants which are not expected to be discharged, the
sanmpling frequency may be less; e.g., for those priority pollutants that are
not bei ng discharged by an Organic Chenicals Plastics and Synthetic Fibers
(OCPSF) facility, the sanpling frequency will generally be set at once per
year. |In making the final determnation, this Ofice will consider
characteristics of the treatnent system effluent, the receiving stream
detection limts, and factors unique to sanpling including analytical nethods
and turn around tine. For exanple, quarterly sanpling is determ ned
appropriate for dioxin considering that current analysis (EPA nmethod 1613) for
dioxin is time consum ng with |aboratory turn around tine typically exceeding
six (6) weeks. The regulated community is encouraged to provide the Ofice of
Environnental Services, at the time of pernit application, data on those
contam nants not expected or expected only infrequently in a facility's

di schar ge.
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7. Threshold Reporting

The O fice of Environmental Services will generally inplenment M ninum

Anal ytical Quantification Levels (MQL's) that are currently being used by EPA
Region VI for detection limts. See Appendix B. However, the specified MQL's
i n Appendi x B are subject to change. Using nore sensitive analytical test

nmet hods, the Office may inpose permttee effluent-specific ML val ues | ower
than the listed ML values in Appendix B for discharges to receiving streans
with known water quality problens or for discharges to receiving streans where

nunerical criteria nmay be exceeded. |If the calculated pernmit limt for any
pollutant is less than the ML, this Ofice will use the ML to deterni ne
conpl i ance, however the calculated limt will be put in the permt.

The pernmittee nay devel op an effluent specific nmethod detection I[imt (MDL) in
accordance with Appendix B to 40 CFR Part 136. For any pollutant for which
the permittee determnes an effluent specific MDL, the permttee shall send to
EPA Region 6 and the Ofice of Environnental Services a report containing

QA/ QC docunentation, analytical results, and cal cul ati ons necessary to
denonstrate that the effluent specific MDL was correctly calculated. An

ef fl uent specific mninmumquantification |evel (MQL) shall be determined in
accordance with the foll owi ng cal cul ation:

ML = 3.3 x ML
Upon written approval by EPA Region 6 and the O fice of Environnenta
Services, the effluent specific ML may be utilized by the permttee for al

future Discharge Mnitoring Report (DMR) cal cul ati ons and reporting
requi renents.
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8. Biological Toxicity Testing

The O fice of Environmental Services will require the use of the npbst current
EPA bi ononitoring protocols except in the case of natural wetland discharges.
The wetl and nust first be designated as a naturally dystrophic water (LAC
33:1X.1109.C. 3) and be so listed in LAC 33:1X.1123 Table 3, Nunerical Criteria
and Designated Uses. Such listing is subject to prior EPA approval (LAC
33:1X.1109.C.3.b). In the case of natural wetland discharges, if the Ofice
deternmines that whole effluent toxicity tests are not an appropriate neasure
of protection of the biological and community integrity of the natural wetland
system then alternative biological nonitoring nmethods will be inplenented.
This may include, but is not limted to, Rapid Bi oassessnents (RBA's),

sedi nent anal ysis, vegetation analysis, comunity |evel analysis, hydrol ogica
eval uation or the use of alternative species.

Chronic toxicity tests shall generally be required of those discharges with
potential toxicity (LAC 33:1X. 1113.B.5) using critical dilutions as determn ned
by an applicable dilution nodel (See section 5,"Establishing Permt Limts")
for discharges into the waterbody categories as specified in LAC 33:1X. 1115.D
However, the Ofice of Environnental Services reserves the right to inpose
equi val ent acute toxicity testing in addition to, or in lieu of, chronic
toxicity testing (LAC 33:1X.1121.B.3) for mnor facilities (EPA Region 6
classification) or discharges that have a critical dilution of five percent
(5% or less. Wen data is available, a site specific acute to chronic ratio
(ACR) may be cal culated. An ACR of 10:1 can be used in the absence of site
specific data. The Ofice of Environnental Services will use a 0.75 dilution
series in accordance with EPA Region 6 policy; see Appendix C. Also, in
accordance with EPA's Region 6 Post-Third Round Toxics Strategy, permts shal
require biononitoring at some frequency for the Iife of the pernmit or where
avail abl e data show reasonabl e potential to cause lethality, the pernmt shal
require a whole effluent toxicity (WET) linmt. Biononitoring requirenents and
screening for potential toxicity frompriority pollutants are conducted on a
treatment work treating domestic wastewater when its flow (design or expected)
is greater than or equal to 1.0 MaD for POTWs.

Di scharges into intermttent streans shall be required to conduct 48 hour
acute toxicity tests at the critical dilution of 100% effluent for the
intermttent stream However, chronic aquatic standards shall be nmet at the
perm tted di scharge point based on the downstream perenni al waterbody's | ow
flow conditions. Toxicity testing for discharges into nman-nmade watercourses
wi || depend upon the uses designated for each watercourse. Chronic tests at
instreamcritical flows will be required for those man-nade watercourses with
full fish and wildlife propagation uses.

During the termof the permt, if biononitoring data show actual or potentia
lethality at the critical dilution, permttees will be required to retest
their effluent per current EPA guidance to determine if toxicity is persistent
or occurs on a periodic basis. |If effluent toxicity is persistent, whole
effluent toxicity limts and/or a Toxicity Reduction Eval uation (TRE)

requi renent will be applied, as appropriate. |If the data indicates sone other
formof toxicity (growh, reproduction, or intermttent lethality), the Ofice
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will require biomonitoring at an increased frequency, and nay require the
facility to conduct a TRE

In instances prior to pernmt issuance where avail able data denobnstrate
reasonabl e potential to cause lethality, the Ofice will use the procedures
below to require a whole effluent toxicity limt (VWET limit) in the permt.
VWET |inmts shall be pernmitted as 30-day average nmininum (or daily average) No
bserved Effect Concentration (NOEC) for both acute and chronic testing and
either a 48-hour nini mum NOEC for acute testing or 7-day mi ni mum NOEC f or
chronic testing. However, the Office will review all avail abl e effluent and
instreaminformation before deciding to establish a limt.

LDEQ has established the followi ng policy to determ ne whether an effluent has
denonstrat ed reasonabl e potential to cause or contribute to instreamtoxicity.
Where the effluent fails the survival endpoint of a valid, pernit-schedul ed

toxicity test, and also fails one or nore of the required retests, the
effluent will have met the definition of reasonable potential for WET. LPDES
permits require the pernmttee to performa 28-nmonth Toxicity Reduction

Eval uation (TRE), upon such a denobnstration. At the end of the TRE, LDEQ will
consider all information subnmtted and establish appropriate controls to
prevent future toxic discharges, including WET and/or chem cal -specific
limts. A chemical-specific limt nmay be substituted where LDEQ can clearly
denonstrate, in the pernmit fact sheet, that the toxicity has been fully
characterized, the toxicant identified and confirned, and appropriate controls
sel ected. Where appropriate, a conpliance schedule of up to three years may
be allowed to attain conpliance. LDEQ recognizes that special circunstances
may warrant ot her actions, and nmay nmeke occasi onal exceptions to the above
policy based on special circunstances, however no such action shall result in
a lowered level of aquatic life protection.

The foll owing charts provide the process for determ ning the biononitoring
testing frequency. The chart for WET Testing (Monitoring Only; No Limts)

bel ow gi ves a general approach for permittees with no history of toxicity
probl ems. Appendi x F should be referenced for details on eligibility for the
nmonitoring frequencies stated bel ow, and possibilities for increased and/or
decreased nmonitoring frequencies over the life of a pernmt dependent on test
performance. Pernittees will be required to biononitor for the life of the
permt.

WET Testing (Monitoring Only; No Linmts):

Di scharge Receiving Waters Test Type Moni t ori ng Frequency

Mbst Sensitive Least Sensitive
Critical Dilution < 1% Acut e 1/ year 1/ year
Al Ohers Chronic 1/ quarter (*1) 1/ quarter (*1)
Al Ohers Acut e 1/ quarter (*1) 1/ quarter (*1)

(*1) Upon successfully passing four quarters of WET testing, the pernmttee may
request a reduction in nonitoring frequency in accordance with Appendi x F
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Generally, this shall be 1/6 nonths for the npbst sensitive species and 1/year
for the | east sensitive species upon certification of fulfillnment of the WET
testing requirenments, and also providing that the effluent continues to
exhibit no lethal or sub-lethal effects. See Appendix F for further

expl anati on.

WET Linits:
Di scharge Receiving Waters Test Type Moni t ori ng Frequency

Mbst Sensitive Least Sensitive
Al | Chronic 1/ quarter (*1) 1/ quarter (*1)
Al | Acut e 1/ quarter (*1) 1/ quarter (*1)

(*1) There shall be no reduction in nonitoring frequency for five (5) years
fromthe effective date of the WET |inmit. See Appendix F for further
expl anati on.

C. Test Species
For freshwater (average anmbient salinity is < 2 ppt), acute tests will utilize

Daphni a pul ex and Pi nephal es pronelas while chronic tests will utilize
Ceri odaphni a dubi a and Pi nephal es pronel as.

For marine waters (average anbient salinity is > 2 ppt), Msidopsis bahia and
Meni di a beryllina or Cyprinodon variegatus will be used for both acute and
chronic tests.

9. Conpliance Schedul es

The O fice of Environmental Services may include conpliance schedules to all ow
adequate tinme to meet water quality based limts and progress reports will
generally be required. Conpliance schedules will generally be no | onger than
three years.
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APPENDI X A

TEXT OF LETTER FERGUSON ( EPA) TO CHANG (LDEQ DATED 10/8/91 CONCERNI NG THE
DETERM NATI ON OF THE NEED FOR WATER QUALI TY- BASED PERM T EFFLUENT LI M TATI ONS

The Region 6 Pernmits Branch has devel oped a procedure for effluent data
analysis that we will use in FY92 to deternmi ne when a water quality based
permit limtation is necessary. Qur regulations call for the inposition of a
permit limt if there is a "reasonable potential" to exceed a water quality
standard. The limted effluent data obtained with the pernmt application my
not represent a conplete picture of the actual range of poll utant
concentrations.

Assessing the potential to cause a water quality violation is one of nany

poi nts which need to be covered in water quality standard inplenentation
docunents. To date, the only state permtting inplenmentation to address
"reasonabl e potential" is that devel oped by the Texas Water Conmi ssion. The
Region 6 staff has worked up a sound and straightforward nethod that we will
use in witing permts for the other states in the region, providing us with a
wor kabl e alternative to the nethod described in the Technical Support Docunent
for Toxics.

Qur letter of January 3, 1991, described a statistical approach that would
allow us to use a single piece of data or a small nunber of effluent
nmeasurenents to estimate the upper range of concentrations that could be

di scharged and cause an exceedance of a standard. This procedure can be used
to estimate the 95th percentile of an effluent data set, or the val ue that
woul d be expected to exceed 95% of effluent concentrations in a discharge.
The estimte of the 95th percentile is obtained by the follow ng relationship

pol |l utant concentration * 2.13 = 95th percentile pollutant concentration

The procedure is based upon the relationship of the geonetric nean to the 95th
percentile in a lognormal distribution, assunes a constant coefficient of
vari ance and is independent of the nunber of data points considered.

A single nmeasurement of pollutant concentration or the geonetric nean of
mul ti pl e neasurenents may be used to estinmate the upper range value. The
upper range estimate of the pollutant is then used to calculate the
concentration of that toxic paranmeter after dilution in the receiving stream

For exanple, if a pernmittee reported an effluent nmeasurenent of 4.0 pg/L of
cadmi um the upper range of cadm um expected for that discharge woul d be
estimated as 8.5 pg/L. The permit witer would deternmine if a discharge of
8.5 pg/ L of cadmi um woul d cause an exceedance of the applicable water quality
criteria.

Qur permit witers will begin using the above procedure in witing FY92
permts to exam ne the potential of a discharge to cause an excursion above a
wat er quality standard. For Texas permts, reasonable potential to violate a
standard will be assessed in the manner described in the TWC i npl enentati on
policy. A permt limt will be inposed on Texas dischargers if the effluent
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pol |l utant concentration is within 85% of the allowable value. The permttee
wi |l nmeasure and report that paraneter if within 70%of the limt.

Al l of our states should address the "reasonable potential" of a discharge to
cause excursions above water quality standards in an inplenentation docunent
or their Continuing Planning Process. They may reference the nethod Region 6
has devel oped or adopt sonething of equival ent stringency.

Acconmodating the uncertainty in effluent data will be protective and will
likely result in a higher nunber of permits containing water quality-based
limts. W believe our approach will provide the permt witers with a
consi stent, clean and equitable technique of inplenenting water quality
standards. Please let nmet know if you have any questions on this. |If your
staff has questions on the underlying statistics, they may speak with Jane
Wat son of ny staff at (214) 655-7175.

ATTACHVENT TO LETTER FERGUSON (EPA) TO CHANG (LDEQ) DATED 10/8/91

REG ON 6 APPROACH
DETERM NI NG REASONABLE POTENTI AL

Regi on 6 has devel oped a procedure to extrapolate linmted data sets to better
eval uate the potential for the higher effluent concentrations to exceed a
State water quality standard. Qur nethod yields an estimte of a selected
upper percentile value. W believe that the npbst statistically valid estimte
of an upper percentile value is a maximum |ikelihood estinmator which is
proportional to the popul ation geonetric nmean. |f one assunes the popul ation
of effluent concentrations to fit a | ognormal distribution, this relationship
is given by:

Cp = Crean * exp (Zp *s - 0.5 *s%

where: Zp = normal distribution factor at pth percentile

s? = In(CV? + 1)
To cal cul ate the maxi mum | i kel i hood estimator of the 95th percentile, the
specific relationship becones:
C95 = Cnean * exp (1.645* s - 0.5* s%
if CVis assuned = 0.6,

s? = .307
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The ratio of the estimated 95th percentile value to the nean (C95/ Crean) is
cal cul ated :

C95/ Cnmean = 2.13

A single effluent value or the geonetric nmean of a group of values is
multiplied by the ratio to yield the estimate of the 95th percentile val ue.

The following table shows the ratio of the upper percentile to the nean for
the 90th, 95th, and 99th percentiles

Rati o of Upper Percentiles to Geonetric Mean

Percentil e Z C% Cnmean
90 1.283 1.74
95 1. 645 2.13
99 2.386 3.11
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APPENDI X B
M NI MUM QUANTI FI CATI ON LEVELS (MQLs)
LOUI SI ANA SURFACE WATER QUALI TY STANDARDS
M ni mum quantification levels for state water quality nunerical standards-

based effluent lintations are set at the follow ng val ues based on the listed
publ i shed anal ytical nethods (SM = Standard Methods, 16th Edition).

ML BASED ON
NONCONVENTI ONAL (pg/ L) EPA METHOD
Phenol i cs, Total Recoverabl e (4AAP) 5 420.1
3- Chl or ophenol 10 625
4- Chl or ophenol 10 625
2, 3-Di chl orophenol 10 625
2, 4-Di chl or ophenol 10 625
2, 5-Di chl orophenol 10 625
2, 6-Di chl orophenol 10 625
3, 4- Di chl or ophenol 10 625
2,4-D 10 509B (SM
2,4,5-TP (Silvex) 4 509B (SM
VETALS
Arsenic (Total) 10 206. 2
Cadmium (Total) 1 213.2
Chrom um (3+) 10 200. 7
Chrom um (6+) 10 200. 7
Copper (Total) 10 220. 2
Lead (Total) 5 239.2
Mercury (Total) 0.2 245. 1
Ni ckel (Total) [ Freshwater] 40 200. 7
Ni ckel (Total) [ Mari ne] 5 249. 2
Zi nc (Total) 20 289. 2
DI OXI N
2,3,7,8-TCDD 0. 00001 1613
VOLATI LE COVPOUNDS
Benzene 10 624
Br onof orm 10 624
Br onodi chl or onet hane 10 624
Carbon Tetrachl oride 10 624
Chl or odi br ononet hane 10 624
Chl or of orm 10 624
Di chl or obr omonet hane 10 624
1, 2- Di chl or oet hane 10 624
1, 1- Di chl or oet hyl ene 10 624
1, 3-Di chl oropr opyl ene 10 624
Et hyl benzene 10 624

Met hyl Chl ori de 50 624
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Met hyl ene Chl ori de 20 624
1,1, 2, 2-Tetrachl oroet hane 10 624
Tetrachl oroet hyl ene 10 624
Tol uene 10 624
1,1, 1-Trichl or oet hane 10 624
1,1, 2-Trichl or oet hane 10 624
Trichl or oet hyl ene 10 624
Vinyl Chloride 10 624
AClI D COVPOUNDS

2- Chl or ophenol 10 625
2, 4-Di chl or ophenol 10 625
BASE/ NEUTRAL

Benzi di ne 50 625
Hexachl or obenzene 10 625
Hexachl or obut adi ene 10 625
PESTI Cl DES

Al drin 0. 05 608
Ganma- BHC (Li ndane) 0. 05 608
Chl or odane 0.2 608
4,4' - DDT 0.1 608
4, 4' - DDE 0.1 608
4,4' - DDD 0.1 608
Dieldrin 0.1 608
Al pha- Endosul f an 0.1 608
Bet a- Endosul f an 0.1 608
Endrin 0.1 608
Hept achl or 0. 05 608
PCB- 1242 1.0 608
PCB- 1254 1.0 608
PCB- 1221 1.0 608
PCB- 1232 1.0 608
PCB- 1248 1.0 608
PCB- 1260 1.0 608
PCB- 1016 1.0 608
Toxaphene 5.0 608
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APPENDI X C

TEXT OF LETTER NORTON AND GARDNER ( EPA- REGI ON 6) TO STENGER ( EPA- REG ON 6)
DATED 1/8/91 CONCERNI NG WET LIM T DI LUTI ON SERI ES

We recommend setting a constant dilution series for WET linmits that brackets
the critical dilution set as the NOEC (No Observed Effect Concentration).
There are a nunber of benefits derived fromtaking this approach that we
recommend will result in the use of the nost efficient, powerful, and
scientifically defensible statistical procedure (paranmetric analysis). In
addition, this approach provides for consistency and permit witer ease. The
new Acute Manual for toxicity testing (Sept. 1991) recomrends using a 0.5 or
greater dilution series. After looking at the dilution series produced by
various factors for use in WET limits, we chose 0.75 as the factor which dealt
dilution concentrations fromlowend critical dilutions to high-end critica
dilutions. This 0.75 dilution series factor was chosen for several reasons.
First, this value produced dilution series which provided reasonable
separati on between concentrations at all critical dilutions. Second, this
val ue does not allow any dilution concentration for any given critica
dilution an exposure concentration that exceeds approximately three (3) tines
the critical dilution of that given series. This allows for adequate
difference in dilution concentrations w thout significantly increasing the
potential for zero variability within groups of a given dilution concentration
(leading then to the use of the less preferable statistical procedure,
non-parametric analysis). Finally, the 0.75 dilution series factor foll ows
the recomendations set forth in the new Acute toxicity testing nanual

The attached table lists critical dilutions from1 to 100 with the dilution
series corresponding to the use of the 0.75 dilution factor. The
concentrations are rounded off to the nearest whole nunber. This table could
be incorporated into the Permt Witers Guide along with the rationale for
choosing this factor. Pernmt witers (exanple, Arizona Chenical NOEC = 4.8%
may wi sh to calculate their own series using the 0.75 factor for precision
pur poses.

0.75 DI LUTI ON SERI ES

CRI TI CAL

DI LUTI ON
0.4 0.6 0.8 1.0 1.3
0.8 1.1 1.5 2.0 2.7
1.3 1.7 2.3 3.0 4.0
1.7 2.3 3.0 4.0 5.3
2.1 2.8 3.8 5.0 6.7
2.5 3.4 4.5 6.0 8.0
3 4 5 7 9
3 5 6 8 11
4 5 7 9 12
4 6 8 10 13
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APPENDI X D

EXAMPLE OF WATER QUALI TY BASED LI M T CALCULATI ON AND SCREENI NG PROCEDURES

Version 4

A facility is discharging 0.5 M& (2 year, 30-day nmax) into a stream
with a critical flow of 6.189 cfs or 4 M. The harnonic nean is 16.091
cfs or 10.4 MaD. The flow basis for calculating effluent WOBL's and
technol ogy based limts shall be the sane for this exanple. Assune 1
final outfall. The sanple pollutant of concern is benzene. The

desi gnat ed uses for the hypothetical receiving streaminclude prinmary
and secondary contact recreation and aquatic |life propagation. The

desi gnat ed uses of the hypothetical stream do not include drinking water
supply. HHc or hhc stands for "human health carcinogen'. HHnc or hhnc
stands for "human heal th non-carci nogen".

The nunerical criteria (Cr) for benzene are:

Freshwater acute aquatic life = 2249 ug/L
Freshwater chronic aquatic life = 1125 ug/L
Human heal th, non-drinking water = 12.5 ug/L

Benzene is a |isted human heal th carci nogen.
Technol ogy-based limts for benzene are:

OCPSF Cui del i ne, Subpart J,

for Benzene, Daily Maximm = 134 ug/L
OCPSF Cui del i ne, Subpart J,
for Benzene, Maxinmum 30-Day = 57 ug/L

Reported end- of - pi pe val ues for benzene are:

Maxi mum 30- Day Avg. = 150 ug/L
Dai |l y Maxi mum = 320 ug/L

Qe = 0.5 M&

Qa =4 MDD

thnc = 104 |VGD

Fs =1 for M and 0.1 for ZID

ZID Dilution = (0.5) MZ Dilution = (0.5)
(4)*(0.1) + (0.5) (4)*(1) + (0.5)
= 0. 5556 = 0.1111
HHc Dilution = (0.5)

(10.4)*(1) + (0.5)

0. 0459

Benzene is a carcinogen, so the human heal th non-carci nogen dil ution
cal cul ation was not necessary.
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Acute protection at ZID: Chronic protection at M: Human heal th
WA, = 2249 ug/L WA: = 1125 ug/L WA, = 12.5 ug/L
0. 5556 0.1111 0. 0459
= 4048 ug/L = 10, 126 ug/L =272.5 ug/L
LTAy = 4048 ug/L x 0.32 LTA; = 10126 ug/L x 0.53 LTA, =272.5 ug/L
= 1295 ug/L = 5367 ug/L

The limting parameter is LTA, = 272.5 ug/L
WOBL' s:

Daily Maxi mum = 272.5 ug/L x 2.38 = 648.5 ug/L
Maxi mum 30- Day Avg.= 272.5 ug/L (no nultiplier used if human health

Converting to mass using nmass balance fornmula (ng/L x MGD x 8.34):
Dai |l y Maxi mum = 648.5 ug/L/1000 x 0.5 MaD x 8.34 = 2.704 | bs/day
Maxi mum 30- Day Avg. = 272.5 ug/L/1000 x 0.5 MGD x 8.34 = 1.136 | bs/day

Screeni ng Procedure; Technol ogy Based Limts:
First, technology limts need to be set for the hypothetical facility:

Mass limts need to be calculated for the technol ogy-based limts, which in
this case are the Organic Chem cals, Plastics, and Synthetic Fibers (OCPSF)
gui del i nes, Subpart J, which are concentration based for the toxics and

i nclude the pollutant benzene:

OCPSF Subpart J Cuideline for benzene:
Maxi mum 30- Day Avg.= 57 ug/L or 0.057 ng/L
Daily Maxi mum = 134 ug/L or 0.134 ng/L

OCPSF Cui deline concentration x Flow x 8.34 = technology nass limt for
benzene:

Maxi mum 30-Day = 0.057 ng/L x 0.5 MG x 8.34 = 0.24 | bs/day
Daily Maxi mum = 0.134 nmg/L x 0.5 MG x 8.34 = 0.56 | bs/day

Screeni ng; choose the | esser of the cal cul ated effluent WQBL's and
t echnol ogy-based limts:

Maxi mum 30- Day Avg. effluent WQBL = 1.14 | bs/ day
Maxi mum 30- Day OCPSF Guideline limt = 0.24 |bs/day

Dai |l y Maxi mum ef fl uent WQBL .70 | bs/ day

Dai |l y Maxi mum OCPSF Cuideline limt .56 | bs/ day

I
oN

For both Maxi mum 30-Day Avg. and Daily Maximumlimts, technol ogy was the
| esser or nore linmting val ue.

Resulting permit linmts at the final outfall
Maxi mum 30- Day Avg. = 0.24 | bs/day
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Dai |l y Maxi mum = 0. 56 | bs/day

Screeni ng Procedure Using Reported End-of-Pipe (EOP) Values in the Absence of
Technol ogy-Based Limts:

For this exanple, let's assune that there are no appropriate technol ogy-based
l[imts (OCPSF) available for the pollutant of concern, benzene. First,
"reasonabl e potential" for exceeding the maxi num 30-day effluent WOBL needs to
be established:

As stated in section 5.B, "reasonable potential" is established by nmultiplying
the average reported EOP value by 2.13. "Reasonable potential" addresses the
statistical |ikelihood that a reported di scharge val ue would or would not

exceed an effluent WQBL. This is set at 95% confidence using a | ognorna
di stribution as stated in section 5.B

"Reasonabl e potential" cal cul ation:
0.15 ng/L x 2.13 = 0.32 ng/L

Use mass bal ance to convert concentration to mass for screeni ng purposes:
0.32 ng/L x 0.5 M&D x 8.34 = 1. 33 | bs/day

Screeni ng; conpare the cal cul ated maxi nrum 30-day effluent WQBL and the results
of the "reasonable potential" cal cul ation:

Maxi mum 30- Day Avg. effluent WQBL
Reported EOP value x 2.13

1.14 | bs/ day
1.33 | bs/day

If the reported EOP value x 2.13 is greater than the cal cul at ed maxi nrum 30- day
Avg. effluent WOBL then both nmaxi mum 30-day Avg. and daily maxi mum ef fl uent
WXBL's shall be placed in the pernmit. Generally, if the reported EOP val ue x
2.13 is less than the cal cul ated maxi mum 30-day Avg. effluent WQBL, no
nunmerical limt would be placed in the pernmit, however nonitoring nmay be
required on a BPJ basis. Since the reported EOP value x 2.13 is greater than
the cal cul ated maxi mum 30-day Avg. effluent WQBL, the limts would be as
fol |l ows:

Maxi mum 30- Day Avg. = 1.14 | bs/day
Daily Maxi mum = 2.70 | bs/day
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APPENDI X E
CARCI NOGEN AND NON- CARCI NOGEN
DESI GNATI ONS FOR NUMERI CAL CRI TERI A
Name Cancer G oup
Car ci nogen*
1. Aldrin B2
2. Chl ordane B2
3. DDT B2
4. TDE (DDD) B2
5. DDE B2
6. Dieldrin B2
7. Heptachl or B2
8. Lindane (Hexachl orocycl ohexane, gamm BHC) B2 (Potency Sl ope Factor
Pendi ng)
9. PCB B2
10. Toxaphene B2
11. Benzene A
12. Carbon Tetrachl oride B2
13. Chloroform B2
14. 1, 2-Di chl oroet hane (EDC) B2
15. 1,1, 2-Trichl oroet hane C
16. 1,1, 2, 2-Tetrachl oroet hane C
17. 1, 1-Dichl oroet hyl ene C
18. Trichl oroet hyl ene B2
19. Tetrachl oroet hyl ene B2
20. Vinyl Chloride A
21. Bronoform B2
22. Bronodi chl or onet hane C
23. Methyl ene Chloride B2
24. Methyl Chloride B2 (Human Health Criteria
Renpved)
25. Di bronmochl or onet hane B2
26. Benzi di ne A
27. Hexachl orobenzene ( HCB) B2
28. Hexachl or obut adi ene ( HCBD) C
29. 2,3,7,8-Tetrachl orodi benzo-p-di oxin B2
30. Chromi um VI -
Non- Car ci nogen*
1. Endosul fan -
2. Endrin D
3. Ethyl benzene D
4. Tol uene D
5. 1,1,1-Trichl oroet hane D (Human Health Criteria
Renpved)
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6. 1, 3-Di chl oropropene -
7. 2-Chl orophenol -
8. 3-Chl orophenol -
9. 4-Chl orophenol -
10. 2, 3-Di chl or ophenol -
11. 2, 4-Dichl orophenol -
12. 2,5-Dichl orophenol -

13. 2,6-Dichl orophenol -
14. 3, 4-Di chl or ophenol -
15. Phenol (Total) -

16. Arsenic -
17. Chromium 11 -
18. Zinc -
19. Cadmi um -
20. Copper -
21. Lead -
22. Mercury -
23. Nickel -
24. Cyani de -

*Based on EPA Carcinogen Cl assification System
A - Human Carci nogen, Adequate Human Data
B2- Probabl e Hunan Carci nogen, Adequate Aninmal Data - |nadequate Human Data
C - Possible Human Carci nogen, |nadequate Aninmal Data - No Human Data
D - Not Classifiable as to Human Carci nogenicity
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APPENDI X F

EPA Regi on 6 Post-Third Round Whol e Effluent Toxicity Testing Frequencies
Revi sed June 30, 2000

Al'l major dischargers, and those minor dischargers specifically
identified by EPA or the State permitting authority (based on avail able
i nformati on on a case-by-case basis) as posing a significant unaddressed toxic
risk, will be required to perform Wole Effluent Toxicity (WET) testing at a
frequency of once per quarter for the vertebrate and invertebrate tests
species for the first year of a new or reissued pernmt. This represents the
m ni rum VET testing frequency requirenents. Wiere a facility poses an
increased toxic risk due to the nature of its activities (e.g., accepting
external waste streans, a history of WET test failures, or reported di scharges
of toxic conpounds in toxic amobunts) it is appropriate to increase the
nmonitoring frequency and/or extend quarterly testing for the |life of the
permt. To be considered, all tests subnmitted nust neet all test
acceptability criteria as set forth in the pernmt and EPA WET test nethod
gui dance nmnual s.

If there are no significant lethal or sub-lethal effects denonstrated at
or belowthe critical dilution during the first four quarters of testing, the
permttee may certify fulfillment of the WET testing requirenments in witing
to the permitting authority and WET testing may be reduced to not |ess than
once per six nmonths for the nore sensitive species and not | ess than once per
year for the |less sensitive test species for the remainder of the life of the
permt. If toxicity is denpnstrated in future testing, confirmation testing
is required. A TRE is required upon confirmation of significant |etha
effects, and the permtting authority may require a TRE for repeated toxic
i ncidents denonstrating | ethal and/or sub-lethal effects, even though a TRE
was not automatically triggered during toxicity confirmation testing.

If, during the first four quarters of WET testing there is a significant
| ethal effect denonstrated at or below the critical dilution, the pernittee
must performtwo nonthly toxicity confirmation tests for the affected species
during the next two consecutive nonths. |[|f either confirmation test
denonstrates toxicity at or belowthe critical dilution, a TRE is required.

If neither confirmation test denobnstrates toxicity, the testing frequency
returns to once per quarter and a decrease in WET testing frequency is not
allowed for that test species. Confirmation tests nay not be submitted for
fulfillment of any quarterly testing requirement. |f toxicity is denpnstrated
and confirmed later during the life of the permit, a TRE is required.

If, during the initial testing period, there are no significant |etha
ef fects denonstrated, but a sub-lethal effect is denpbnstrated at or bel ow the
critical dilution, the pernmittee nmust performtwo nonthly confirmation tests
for the affected species during the next two consecutive nonths. |If nore than
one sub-lethal effect is denonstrated during the initial test period, the
permttee must continue quarterly testing for the affected species until no
sub-l ethal effects are denobnstrated for four consecutive quarters of testing.

Upon denobnstration of no significant sub-lethal effects for four consecutive
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quarters, the toxicity testing frequency for the affected species may be
reduced to not | ess than once per six nonths.

Where lethal toxicity is intermttent, increased testing frequency is
recommended and a TRE may be appropriate. Were sub-lethal toxicity is
persistent, a TRE nmay be appropriate. |n these cases the permttee should be
directed to always obtain sufficient sanple to performtoxicant
characterization if the test proves toxic.

The permit should be witten such that WET testing frequency for a
speci es may be automatically reduced after neeting the conditions described
above, contingent upon the pernmittee's certification of such in witing to the
permtting agency. The permttee's certification nust also state that al
tests have net all test acceptability criteria in the permt and the
appropriate EPA VWET test nethod nanual

Where a WET |imt has been incorporated into the permt, quarterly
testing is required for the affected species for the first five years
following the effective date of the WET limt. Follow ng successfu
conpletion of this period with no denponstrations of |lethal or sub-Iletha
effects, a reduction in frequency nay be appropriate.

EPA recogni zes the need for flexibility to address special instances
where a differing WET nonitoring frequency requirenent is appropriate. EPA
will work with the state agencies to address these instances on a case-by-case
basi s.
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M ni mum WET Testing Frequency Flow Chart
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This flow chart represents the M N MUM WET testing frequencies for mgjor
di schargers. Additional WET testing may be appropriate.
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